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Abstract - The Analysis of Variance is a robust tool for 
comparing significant difference between means of multiple 
series. The paper discusses an existing graphical tool that can 
be considered as a visual counterpart for the same purpose, 
and proposes some extensions to the plot. The jittered plot for 
different factors each at two levels along with their means and 
corresponding confidence intervals is the maximum extension 
that is been discussed in the paper. Software is also 
developed using Visual Basic 6.0 that can be used for drawing 
the jittered plot along with all the discussed extensions. The 
plot drawn in the software is compatible with other word 
processors. Thus the reader can use his/her’s own data set 
and obtain the corresponding plot.  
Keywords : graphical data analysis, anova, jittered plot, 
multiple comparison. 
I. Introduction 
 graphical complement to ANOVA provides us an 
opportunity to visualize how the central values of 
several groups vary amongst themselves and also 
how the values are spread over in different groups. 
These provide more information than a statistical test of 
significance. An ANOVA test can only measure if there is 
a significant difference between means and conceals 
information related to the magnitude of the difference 
but a graph can show both, in addition to that it also 
helps in the visualization of the scattering of data across 
the different samples. 
II. Description of the Plot 
A jittered plot is commonly used to represent 
multiple groups in a graph. The groups are taken along 
the X axis which are been separated by a distance. The 
groups may be named or some identifying number can 
be used. Above each of the identifier variables (along Y 
axis) are plotted in the form of small circles the values of 
the variables. The circles are kept transparent in order to 
avoid overlapping. Another simple technique of avoiding 
overlapping may be to generate a random number 
between [−0.2, 0.2] and add it to the group identifier 
variable before plotting. This disturbs the horizontal 
alignment of the points belonging to a particular group 
and hence acts as a solution to the problem of 
overlapping in a group. The mean (or median) of the 
series is denoted by a small but thick straight line within  
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the cluster of points in each group. This makes the 
means readily visible. However, one can also view the 
spread of the data around the central value, range, 
symmetry around the central point and so on for each of 
the groups. Hence, the plot can be used as a tool for 
comparison of central values, deviation, range, 
concentration around central value and so on for 
multiple data sets.   
III. A Sample Data Set and Plot 
 For drawing the jittered plot the following data is 
considered originally from Snedecor (1956) which gives 
the birthweights of Poland China pigs for four litters in 
pounds.  
Table 1 : Birthweight of Poland China Pigs in Pounds 
Liter  1 Liter  2 Liter  3 Liter 4 
2.0 3.5 3.3 3.2 
2.8 2.8 3.6 3.3 
3.3 3.2 2.6 3.2 
3.2 3.5 3.1 2.9 
4.4 2.3 3.2 2.0 
3.6 2.4 3.3 2.0 
1.9 2.0 2.9 2.1 
3.3 1.6 3.4 3.1 
2.8 1.8 3.2 2.8 
1.1 3.3 3.2 3.3 
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Figure 1 : A jittered plot for data in Table 1 
 
From the jittered plot drawn above one can understand that the means of the second group is less, compared to 
that of the other groups. Also the spread of the data is seen to be more in the first two groups and minimum in the 
third one.  
IV.
 
Some Extensions to the Plot
 
In order to understand the difference of means 
of any two pairs, it is reasonable to find the confidence 
interval for the means for a given level of significance 
and accordingly plot them in the jittered plot. The 
confidence interval of the mean of each group is 
represented by two straight lines drawn from the thick, 
small line used to represent the mean of each series. 
One line is drawn from the mean to the upper 
confidence limit and the other one is drawn from the 
mean to the lower confidence limit. This is repeated for 
each of the groups. Thus we get a confidence line in 
each group with the group mean exactly at the center. 
The grand mean may also be computed and may be 
represented by a line parallel to x axis running across 
the plot with appropriate ordinate. Figure 2, shows the 
extended plot for the Poland China Pig data provided in 
Table 1.
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Figure 2 : A jittered plot with proposed confidence intervals data in Table 1 
From the diagram it is clear that the mean of the second group with that of the third differs significantly as can be 
visualized from the difference in the vertical alignment of the confidence bands of the two groups. Based on the 
same logic, we can conclude that there is no significant difference between the means of the first two series.
 
Now let us move a step forward and think of 
groups each having two levels. Thus here one must be 
interested to note the impact of various levels in each of 
the groups. The same jittered plot may be extended 
further to visualize both the levels. This allows 
comparison between levels within a group as well as 
between groups. The data given below is taken from 
Barlett (1936). 
Table 2 :
 
Counts of surviving latherjackets for different Controls and Emulsions each at two levels
 
           Treatment
 
 
Block
 
 
Emulsion 1
 
 
Emulsion 2
 
 
Emulsion 3
 
 
Emulsion 4
 
 
1
 Level 1
 
6
 
17
 
8
 
12
 
Level 2
 
10
 
8
 
11
 
17
 
 
2
 Level 1
 
4
 
3
 
15
 
6
 
Level 2
 
7
 
2
 
20
 
4
 
 
3
 Level 1
 
4
 
6
 
10
 
12
 
Level 2
 
12
 
3
 
7
 
10
 
4
 
Level 1
 
5
 
1
 
17
 
5
 
Level 2
 
5
 
1
 
26
 
8
 
5
 
Level 1
 
2
 
2
 
14
 
12
 
Level 2
 
6
 
5
 
11
 
12
 
6
 
Level 1
 
17
 
6
 
22
 
16
 
Level 2
 
11
 
5
 
30
 
4
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The figure below depicts the data through a 
jittered plot. Here observations at different levels, under 
the same Emulsion are been aligned differently or may 
be symbolized differently or both. 
Figure 3 : Extended jittered plot with each factor at two levels for latherjakets data 
 
An extension to this plot obviously follows, with 
group means, treatment means along with the 
confidence bands. The different means and confidence 
bands are plotted in the fashion discussed earlier with 
appropriate color. Figure 4, produces such a plot for 
latherjacket data with the discussed extensions. 
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Figure 4 : A Jittered Plot with confidence bands for data at two levels for the latherjacket data 
 
The legend probably explains all. Here one can compare the performance of the same level at different factors as 
well as the performance of a factor at different levels. In addition to this the confidence intervals for different means 
helps one to get an idea about the significant difference between any pair of means. The position of any type of 
mean can be visualized with respect to the grand mean. 
To sum up it may be said that the simple plot is 
actually a multipurpose plot and it can be used for the 
following purpose: 
a)
 
Location and scale difference of the response 
variable under different treatments.
 
b)
 
Location and scale difference of the response 
variable at different levels for the same treatment.
 
c)
 
Presence of outliers.
 
d)
 
Comparison of treatment means amongst them as 
well as with the grand mean.
 
e)
 
Spread of treatment means around the grand mean.
 
f)
 
Comparison of means at different levels for a given 
treatment.
 
g)
 
Comparison of means at same level for different 
treatments.
 
 
V. Software Development 
It is always said that the graphical techniques 
are simpler compared to the other statistical tools. But 
this is not always the fact. As in this case, we find that a 
lot of computation is required before one actually starts 
drawing the plot. Thus the authors think that an 
appropriate way is to develop stand alone software for 
drawing the jittered plot with all the proposed extensions 
and accordingly help the reader to load it in his 
computer and then draw the appropriate figure. 
Accordingly stand alone software has been developed 
using Visual Basic 6.0 the code for which is not 
provided.  
The software can be loaded very simply in the 
usual manner by clicking the “Setup” present in the 
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Jittered Plot folder. On going through the commonly 
used procedure the software gets loaded in the location 
desired in the computer. The software can be accessed 
from the Programs list under the start menu. On clicking 
there the software opens which looks like the one in the 
figure below.  
Figure 5 : The opening screen of the Software 
 
a) Using the Software  
For entering data into the software the “Data 
Box” is used. The value is entered in the “Data Box” and 
then the return key is pressed. The value in the data box 
is transferred to the first cell under the first column in the 
“Data Grid”. The next cell in the same column now gets 
ready to accept the data. The cursor however remains in 
the data box, where the data is entered and the return 
key is pressed. The cell address shows the current cell 
number i.e. the cell that remains in the activated stage. It 
must be remembered that each variable should have 
equal number of observations. The data grid can space 
a maximum of 10 variables and 30 cases under each  
variable. If the user wants to type data in any other cell 
then the default cell, just click that cell and accordingly 
type the data in the data box. 
To save the data, click the save option in the 
“Data Menu” and the save dialogue box appears. 
Accordingly the following dialog will be displayed in the 
screen where you can type the desired file name and 
click on ‘Save’. If one wants to save the data in a 
different folder (directory) then select the folder name 
and then type in the file name and click ‘Save’. The file 
will be saved with the extension ‘.grd ’.  
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Figure 6 :
 
The ‘Save As’ Dialog Box
 
 
In order to open a particular data that has 
already been saved and stored in a particular folder, 
click on ‘Open’ button of the “Data Menu” and 
accordingly producing the following dialog box.  
  The ‘Open’ Dialog Box  
 
Accordingly, the required file that opens would 
go to the data grid of the software. Using the dialog box 
one may even search the other files of ‘.grd’ extension, if 
the required files are in some other folder. In order to 
create a new data set one can click ‘New’ option in the 
“Data Menu”. Accordingly, any opened file gets closed 
and the data grid gets refreshed. 
 
Once the data has been entered properly, next 
the appropriate plot can be chosen from “Plot Options”. 
Now on clicking the draw button in the “Plot Menu” the 
desired jittered plot is created in the space provided just 
above the menu. The “Plot Menu” also provides option 
to copy the plot to clipboard and to paste in some other 
appropriate software. The save option in the menu also 
provides option to save the plot as file with ‘bmp’ 
extension in any folder.
 
VI.
 Conclusion 
The plot discussed above with all its extension 
may be of specific interest to social scientists and 
researcher who are not comfortable with ANOVA. The 
plot can also be used with ANOVA in order to visualize 
the difference between the means as well as many more 
features of the data set as discussed earlier. A new plot 
should be supported with software that can help the 
reader to draw the plot for user defined data set. So, 
one has to take the support of a program in high level 
language with a hardware support of moderate 
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resolution computer graphic system to develop such a 
package.  
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